Well-funded initiatives are challenging developing countries to increase health intervention coverage and show impact. Despite substantial resources, however, major obstacles include weak health systems, a lack of reasonably accurate monitoring data, and inadequate use of data for managing programs. This report discusses how integrated continuous surveys and quality management (I-Q), which are well-recognized approaches in wealthy countries, could support intervention scale-up, monitoring and evaluation, quality control for commodities, capacity building, and implementation research in lowresource settings. Integrated continuous surveys are similar to existing national cross-sectional surveys of households and health facilities, except data are collected over several years by permanent teams, and most results are reported monthly at the national, province, and district levels. Quality management involves conceptualizing work as processes, involving all workers in quality improvement, monitoring quality, and teams that improve quality with "plan-do-study-act" cycles. Implementing and evaluating I-Q in a low-income country would provide critical information on the value of this approach.
INTRODUCTION
In developing countries, today's billion-dollar disease control initiatives and the Millennium Development Goals are challenging the global community to increase the coverage of health interventions rapidly and equitably, evaluate scale-up efforts with rigorous methods, strengthen health systems, and build capacity of in-country staff. [1] [2] [3] [4] [5] As resources have greatly increased the availability of commodities such as medicines, vaccines, laboratory supplies, and other technologies (e.g., insecticide-treated nets [ITNs] to prevent malaria), the major challenge now is scaling-up coverage. Scale-up efforts generally involve delivering commodities to communities and health facilities, and changing behaviors of community members and health workers. For example, in malarious areas, individuals with fever must promptly seek care from healthcare providers, providers must prescribe medicines correctly, and everyone should sleep under an ITN.
In countries benefitting from these new resources, if one assumes that interventions remain efficacious and countries are relatively stable, a fundamental obstacle to scaling-up coverage is weak health systems. [6] [7] [8] Specifically, countries face at least four key challenges. First, delivering commodities is often hampered by poor supply chains, forecasting systems, and transportation infrastructure. Second, changing human behaviors can be notoriously difficult. Numerous studies have shown inadequate healthcare quality despite often-used interventions for improving health worker adherence to clinical guidelines (e.g., training and guidelines dissemination), [9] [10] [11] and there are virtually no proven strategies for rapidly changing and maintaining health practices of large populations in developing countries. Indeed, the lack of such evidence has led to the call for implementation research to evaluate the effectiveness and costs of scale-up approaches. 8, 10, 12, 13 Third, many countries lack a sufficient number of qualified health workers, especially in areas severely affected by HIV/AIDS. 14 Finally, as most countries have varying physical, epidemiologic, cul-tural, and socioeconomic conditions, programmatic activities often must be tailored by region and adjusted over time.
Given these complexities, a common sense scale-up approach is to develop a reasonable plan based on existing data and incountry experience, begin implementation, monitor results, and use the monitoring data to modify the plan, as needed. Programs, however, often have difficulty with the last two steps. Reasonably accurate monitoring data on intervention coverage and impact that reflect local variation are generally unavailable, and program staff frequently lack the time and expertise to analyze and use existing data to make decisions. For example, regarding the availability of locally relevant monitoring data, although health information systems (HIS) typically include health facility-based counts of disease cases and deaths and administrative estimates of vaccination coverage, these data often have limited practical utility because of problems with completeness, timeliness, representativeness, and accuracy. [15] [16] [17] [18] [19] Moreover, HIS rarely include indicators on the quality of services in health facilities. To help provide accurate data on intervention coverage and health status, a variety of high-quality community-based surveys are conducted, such as the Demographic and Health Survey 20 (DHS) and Multiple Indicator Cluster Survey. 21 However, these surveys are usually done only every few years and rarely provide district-level estimates.
The objective of this report is to discuss how integrated continuous surveys (ICS) and quality management principles could be applied together in developing countries to support the scaleup of health interventions, monitoring and evaluation, quality control for commodities, capacity building, and implementation research. The ICS-quality management (I-Q) approach is described, and advantages and disadvantages are discussed. I-Q has not been implemented at a national scale in any developing country, although parts of it have been used in sub-national projects (discussed below). Because the intent is to focus on concepts for policy-makers, program managers, and researchers, not all technical aspects of I-Q are presented in detail.
SYSTEM DESCRIPTION
I-Q has two components: a high-quality data collection arm (ICS) and an action arm (program strengthening with quality management).
Integrated continuous surveys.
ICS are similar to existing high-quality national cross-sectional surveys of communities and health facilities. The differences are that, with ICS, 1) data are collected continuously by a few permanent teams over several years; 2) sampling is done in time and place; 3) results are reported continuously; and 4) indicators are estimated at the national, province, and district level. The idea of ICS comes from cross-sectional surveys in developing countries such as the DHS, which measure numerous indicators for a variety of health programs (and thus could be considered "integrated" surveys) and continuous surveys in industrialized countries such as those conducted by the US Bureau of Labor Statistics, 22 which report on economic indicators monthly and are a key source of real-time information for decision-makers across the globe. Examples of continuous health surveys include the current Peru DHS (M. Vaessen, Macro International, personal communication, December 7, 2006) , the US Behavioral Risk Factor Surveillance System, 23 and the US National Health and Nutrition Examination Survey, 24 although notably none of these surveys report results monthly. Thus, ongoing rigorous community-based surveys with continuous reporting is an established method, but one that has not yet been applied to the health sector in developing countries.
A hypothetical example of ICS is presented in Figure 1 and Box 1 . Three permanent household survey teams and two health facility teams work year-round collecting data throughout the country. To minimize cost, the number of teams in this example was based on the minimum sample needed to assess typical health indicators (discussed below). To prevent burnout, survey teams spend about 15 days in the field collecting data each month and 15 days at a central ICS office on data management and preparation for the next round of field work. In addition to the survey teams, a supervision team is dedicated to maintaining high-quality data collection and an analyst and a communications specialist prepare reports and other dissemination materials.
For household surveys, after obtaining consent, standard questionnaires are used to measure health, demographic, and equity indicators ( Box 2 ). As with other surveys, including the DHS, mortality measurements for children younger than 5 years old are based on complete birth histories of women of reproductive age. Cause-specific mortality is estimated with verbal autopsies. 25 Responses to all survey questions are entered directly into an electronic database with handheld computers equipped with a global positioning system to aid with mapping and selecting households. Depending on country needs, a small blood sample might be collected to measure biomarkers such as anemia ( Box 2 ).
For health facility surveys, in this example, facilities have separate consultation rooms for antenatal and curative care; thus, at each facility, the team divides in two (other arrangements could be made if additional settings, such as vaccination clinics, are included). To assess antenatal care, one surveyor spends the day silently observing consultations and recording findings on a standard instrument. To evaluate curative care in outpatient departments, at least two surveyors are needed: one to silently observe consultations and one to interview and re-examine patients when they are ready to leave the facility (out of view of the observed health worker) using national guidelines to obtain a "gold standard" diagnosis (against which the observed health worker's diagnoses and treatments are compared). This methodology is a well-recognized standard. 26 In high-volume clinics, extra surveyors are used to maximize sample size and reduce the time patients wait for the interview and re-examination. To assess inpatient care, surveyors perform observations and conduct chart reviews. In all facilities, at the end of the day, health workers are interviewed, and a facility assessment is performed to document the availability of supplies and equipment. Data from interviews and facility assessments are collected with handheld computers; and data from consultation observations are collected with paper forms, which are keypunched during the 15-day period at the central ICS office. Depending on a country's needs, the health facility surveys could focus only on public facilities or could be expanded to include private clinics, pharmacies, and drug shops.
Cluster sampling is used for all surveys to obtain probability samples of target populations. In household surveys, the target population is the general population, and clusters are villages or city neighborhoods (e.g., census enumeration areas). Within clusters, households are randomly sampled. In health facility surveys, the target populations are health facilities and patients, and clusters are health facilities and all the patients seen at a given facility during regular working hours on a given weekday. In facilities with multiple consultation rooms, a fixed number of rooms (e.g., one per observer) are randomly selected.
Because the surveys are continuous, temporal-spatial sampling of clusters is needed. Every 2 months, for the household Assumptions for household surveys 1. Three survey teams (each with two surveyors and one driver) in the field about 15 days per month. 2. Average time to complete one cluster (including travel, mapping, and interviewing) is about 2.5 days; cluster size is 14 households. 3. On average, each team completes 6 clusters/month, and the three teams together collect 18 clusters/month; each province has an average of 6 clusters/month, and each district has an average of 1 cluster/month. 4. At the national level, indicators are evaluated with a "running average" estimate each month (based on 30 clusters, with a precision of about ±7% points for household-level indicators), and a "high-precision" estimate each year (based on 216 clusters, with a precision of about ±3% points for householdlevel indicators). An example household-level indicator is the proportion of households that own an insecticide-treated bednet. Precision estimates assume an indicator value of 50% (for a conservative estimate of precision), a design effect of 2, and that the indicator is measured in all 12 months of the year. a Regarding power, a comparison of 2 high-precision estimates (i.e., comparing 2 years) could detect a 6% point change (e.g., an increase in coverage from 50% to 56%) with 90% power.
Assumptions for health facility surveys 1. Two survey teams (each with four surveyors and one driver) in the field about 15 days per month. 2. Average time to complete one cluster (including travel) is about 1.7 days; assume cluster is one health facility (i.e., one outpatient facility or inpatient ward) and one antenatal care clinic. 3. On average, each team completes 9 clusters/month; and the two teams together collect 18 clusters/month; each province has an average of 6 clusters/month, and each district has an average of 1 cluster/month. 4. At the national level, indicators are evaluated with a "running average" estimate each month (based on 30 clusters, with a precision of about ±18% points for health facility-level indicators), and a "high-precision" estimate each year (based on 216 clusters, with a precision of about ±7% points for health facility-level indicators). An example health facility-level indicator is the proportion of facilities with essential medicines in stock. Precision estimates assume an indicator value of 50% (for a conservative estimate of precision), a design effect of 1, and that the indicator is measured in all 12 months of the year. a a Precision would be lower if the indicator was measured in only 6 months of year (e.g., if the survey content varied over the year-see text for example).
Box 1 Assumptions for integrated continuous household and health facility surveys in the example in Figure 1 27 At the national level, most indicators ( Box 2 ) are estimated monthly with a running average of the 30 most recently surveyed clusters ( Figure 1 , point B ). The use of 30 clusters is based on the need for at least 20-30 clusters for a reasonably stable estimate. Mortality indicators, which require large samples, are only estimated annually. The monthly estimates are for program management only and are disseminated widely to local partners ( Figure 2 ). For formal reporting at the global level (e.g., to the World Health Organization headquarters), indicator values are based on an entire year of data-thereby ensuring acceptably precise estimates that are not affected by seasonality. Special analyses are performed for diseasespecific initiatives (e.g., Roll Back Malaria recommends measuring ITN use during the malaria transmission season, 28 which might only last several months).
At the province and district level, small-area estimates of indicators (except mortality) are calculated monthly. As with the running-average national estimates, the monthly sub-national estimates are for program management only. Small-area estimates are based on data from a small geographic area at a given time plus data that are "borrowed" from the recent past and from neighboring geographic areas. 29 For example ( Figure 1 , point C), in District Z for October 2008, data from only about one cluster would be available (Box 1, assumption 3). In the inset illustration at the bottom of Figure 1 , this cluster is indicated by the shaded square. For the minimum 20-30 clusters for a reasonably stable estimate, data from at least another 19 clusters must be borrowed. As indicated by the open squares inside District Z, two clusters are borrowed from the recent past (e.g., from August to September 2008). As indicated by the open squares outside District Z, 17 clusters are borrowed from neighboring geographic areas from August-October 2008. For larger areas (e.g., Province Y), fewer clusters are borrowed. Data from borrowed clusters are given lower analysis weights than clusters that are not borrowed, and weights of borrowed clusters decrease the further they are from the target area and time period. 30 This approach assumes that results from clusters that are spatially and temporally proximate are more similar than results from more distant clusters. When this assumption is violated because of an obvious geographic boundary (e.g., a poor district adjacent to a wealthy urban neighborhood), the boundary is incorporated into the algorithm that selects which clusters are borrowed to prevent making estimates for one district with data from an obviously dissimilar area. Although this approach is clearly imperfect, recall that the goal is to produce continuous, locallevel data of reasonable validity for program management. To help with interpretation, district-level results are presented with a color-coded map showing broad categories of estimated intervention coverage (e.g., < 25%, 25-49%, 50-75%, > 75%). In industry and some healthcare settings, such continuously updated displays of key indicators for managers and stakeholders are known as balanced scorecards or corporate dashboards. 31 Monthly running averages and small-area analyses are not routinely performed for mortality, although at infrequent intervals (e.g., every 5 years), mortality is estimated for a small number of sub-national geographic areas with adequate sample size (e.g., the provinces in Figure 1 ).
Regarding survey content, each bimonthly national sample need not measure the same indicators. For example, to avoid overlong interviews, surveys of the January-February, May-June, and September-October samples could measure one set of indicators, whereas other indicators could be measured in the remaining samples. Indicators requiring large sample sizes (e.g., mortality), that are of special programmatic interest, or that are needed to assess equity 32, 33 are measured in all months. Indicators measured less frequently are reported less frequently (e.g., every 4 months). Survey content might also change over time because health interventions might change. As surveys might evolve, ICS staff must be skilled in questionnaire development, sampling, and analysis; the ICS team would be led by someone with high-level analytic competence. Thus, ICS would create and sustain a foundation of survey expertise that could be lent to other programs and on which additional capacity could be built.
ICS are envisioned to be based in a non-governmental institution (e.g., local university or research organization) to promote high-quality data collection and capacity building, prevent overstretched Ministry of Health (MOH) staff from being saddled with additional work, and avoid conflicts of interest that might arise if a government ran the ICS (e.g., governments might benefit from results appearing better or worse than reality 19 ). Although ICS would be based outside the government, government programs would be closely involved in the design (e.g., choosing which indicators to measure), and would include ICS results in the HIS. To further promote acceptance of results, national, and local MOH staff would be invited to observe and learn from the survey process. That said, it is possible that some countries could house ICS in a governmental or quasi-governmental agency that was sufficiently protected from political influence.
It is important to state that ICS are not intended to replace all other monitoring and evaluation efforts. Rather, ICS provide an external measure of reality that can strengthen programs. ICS would be part of the HIS, filling a critical gap in most developing countries. Moreover, in countries with multiple, overlapping vertical surveys, ICS might be more economical.
Quality management and the quality improvement process. Quality management principles evolved over the past century. They have been widely applied in industrial settings since the 1950s and have been cited as the reason for dramatic improvements in numerous companies. 31, 34 Briefly, quality management involves conceptualizing work as processes (e.g., health work-ers systematically following the steps of a case-management algorithm), designing processes to reduce errors (e.g., developing clear case-management algorithms, with input from workers that will use them), recognizing that the main source of low quality is problems in processes and that low quality is costly, focusing improvement efforts on the most vital processes, satisfying external customers (patients) and internal customers (employees), monitoring quality, using scientific and statistical thinking, creating new organizational structures (e.g., quality improvement teams), and involving all workers in quality improvement ("everyone has two jobs: their job, and the job of helping to improve their job"). 31 Another critical part of quality management is the quality improvement process, which uses teams to improve quality with continuous "plan-do-study-act" cycles 35 (monitor indicators, identify problems, understand causes, implement solutions, check if solutions are working, and modify solutions as needed). Notably, this process is similar to the approach that clinicians use every day: assess the patient's problem, diagnose the cause, develop and implement a treatment plan, and follow-up to assess how well the treatment is working. Quality improvement teams are typically small, time-limited, multidisciplinary groups that form around solving a specific problem or improving a specific process. Large companies can have thousands of teams working on quality improvement projects at any one time, 34 and the overarching principle is that large improvements occur through many small incremental steps. 31 Since the late 1980s, the quality improvement process and other aspects of quality management have been applied to healthcare organizations in industrialized countries. Although quality management does not thrive in all settings, most published experiences reported that the approach led to improvements. 31, 36, 37 To accelerate the process, some organizations establish networks of teams (improvement collaboratives) that work on a single problem in multiple health facilities. 38 Since the late 1990s, these quality improvement methods have been implemented in varying degrees in at least 22 low-and middle-income countries [39] [40] [41] [42] [43] [44] [45] [46] ; although the evidence has important limitations, most evaluations suggested improvementssome quite large. Because the best studies were conducted in hospitals, it is still not clear how effective these approaches would be in the multitude of small rural clinics and community health worker networks that comprise a large portion of health systems in developing countries. Nor is it clear how well the approaches respond to common, intractable problems that might only be solved at the ministerial or international level (e.g., insufficient budgets or salaries, or a lack of qualified health workers).
With I-Q, implementation of quality management is shown in Figure 2 . The box at the top represents health workers, local non-governmental organizations (NGOs), and other partners in communities and health facilities forming teams that use the quality improvement process to solve problems and strengthen the scale-up of health interventions. This design assumes that the most important improvements occur in communities, outpatient clinics, and district hospitals, and requires that staff are trained to use simple quality improvement methods. This training emphasizes the utilization of routinely collected local data to monitor the effects of quality improvement activities.
As teams will require assistance (especially at the beginning), the center of Figure 2 indicates a multi-tiered support system. At the national level, a quality improvement team, which reports directly to the Minister of Health, includes staff with expertise in quality improvement methods and problemsolving who have both the authority and resources to implement quality improvement activities. Specifically, the national team 1) provides strategic direction for quality improvement activities; 2) teaches quality improvement methods, especially to provincial and district managers; 3) coaches quality improvement teams, especially at the provincial and district level; 4) assists local teams in overcoming institutional barriers (e.g., obtaining permission to change a process from a national program manager); and 5) helps act as the voice of executive leadership (e.g., Minister of Health or national program manager) to express support for quality improvement activities and to convey specific messages (e.g., on the importance of supervision or following a new guideline). The emphasis on working with provincial and district managers reflects the broader goal of transforming supervision to "quality improvement support" for front-line health workers and identifying and supporting local quality champions to be agents of change.
To actually solve problems, quality improvement teams would choose from a broad array of strategies, such as reorganizing processes, targeted training, job aids, and incentives. Strategies are tailored to fit specific contexts within the country.
While these quality improvement activities occur, ICS collect data to assess coverage and impact (right side of figure) and disseminate results monthly (bottom of figure) . Widespread dissemination is intended to be an intervention itself by the Hawthorne effect (i.e., people are motivated to improve their practices when they know they are observed 47 ). Hence, the arrow on the left side of Figure 2 indicates that partners and the public can help influence the health system to improve.
Estimated costs. Although variation among countries makes it impossible to calculate a generic cost of the I-Q system, Table 1 shows example estimates for the scenario in Figure 1 . Assuming a small country, 5-year time frame, and illustrative quality improvement activities, the estimated cost of I-Q is $6.8 million (annually, $1.4 million or $0.15 per person). If one subtracts the $0.5-3.95 million in cost-savings from household and health facility surveys that would be replaced by ICS over 5 years, the incremental cost of ICS alone (on top of "replaced" survey costs) would range from $0 (no additional cost) to $3.4 million (annually, $0-0.7 million), and the incremental cost of I-Q would range from $2.8-6.3 million (annually, $0.6-1.3 million or $0.06-0.14 per person). Note that estimates of costsavings from replaced surveys are conservative, because they exclude sub-national surveys that governments and NGOs often conduct to evaluate their activities and the occasional multi-million dollar survey.
Given I-Q's integrated nature, it could be funded by a partnership of disease-specific initiatives and NGOs, as well as by general development resources-like basket-funding for surveys. Smaller NGOs could even "buy" questionnaire modules Table 1 Estimated costs and cost savings of integrated continuous surveys (ICS) and the quality improvement process in a small African country* Equipment and vehicles $405,000 Quality improvement at health facilities (includes non-financial incentives; national meetings each year to develop supervision standards, discuss progress, and plan quality improvement activities; district-level workshops each quarter to discuss progress, identify obstacles to scale-up, and engage in problem solving and planning; district-level field visits to strengthen the quality of supervision) $919,000
Quality improvement at the community level (includes district-level workshops each quarter to discuss progress and community needs, identify obstacles to scale-up, and engage in problem solving and planning) $612,000
Technical assistance for starting and maintaining the quality improvement process $225,000 Subtotal for quality management activities (sum of five preceding costs) $2,831,000 Total cost of I-Q ($3,941,000 + $2,831,000) $6,772,000 Surveys replaced by ICS over a 5-year period, which represent cost savings One large household survey to measure child mortality and intervention coverage, which is very likely to be done once in 5-years-e.g., a Demographic and Health Survey (about 10,000 households, estimated cost $1,750,000) or UNICEF Multiple Indicator Cluster Survey (about 6,700 households, estimated cost $250,000 to $500,000) ‡ $250,000 to $1,750,000
One smaller household survey to measure intervention coverage, which is very likely to be done once in 5-years-e.g., Malaria Indicator Survey (estimated cost $1,000,000) or Multiple Indicator Cluster Survey (estimated cost $250,000 to $500,000) ‡ $250,000 to $1,000,000
One health facility survey, which is somewhat likely to be done in 5 years-e.g., Service Provision Assessment (estimated cost $1,200,000), or a smaller survey (estimated cost $350,000) ‡ $350,000 to $1,200,000
Total cost savings § $500,000 to $3,950,000 for particular ICS data collection rounds in a sub-national project area, as needed. Advantages and disadvantages. The I-Q approach has nine potential advantages.
1. Most importantly, through teamwork at the local, intermediate, and national level, it establishes an ongoing quality improvement process that directly links decision-making with health information and encourages action. It establishes governmental structures with the authority and resources to support the process and overcome obstacles to scaling-up interventions; and by engaging front-line health workers in the process, which includes learning on quality improvement, it contributes to professional development and serves as an incentive to perform better. 2. As a result of the Hawthorne effect, the presence of ICS teams and the widespread dissemination of monitoring results are an intervention to motivate health system actors to improve performance and reach goals. 3. ICS produce methodologically rigorous national-level estimates of intervention coverage and impact to satisfy the data needs of programs, donors, other development partners, advocacy groups, and global health partnerships. In addition, as concerns have been raised about improving the quality and validity of data used by quality improvement teams 40 and collecting and using data, 37 high-quality ICS data could help keep quality improvement teams grounded in truth-even if local data were biased. Furthermore, highquality ICS data (e.g., cause-specific mortality rates, malaria parasitemia prevalence, and HIV prevalence) could help researchers map 48 and track trends in disease burden and assess progress towards Millennium Development Goals. 33 4. The system's flexibility allows it to assess and strengthen multiple programs simultaneously and adapt to new programmatic needs over time. 5. ICS teams could support quality control systems through continuous sampling of commodities in the field, which would be sent for testing (e.g., for the quality of drugs 49 and rapid diagnostic tests, and the durability and insecticide activity of ITNs 50 ). 6. I-Q frees up some of the time that national and local MOH staff spend collecting and analyzing data-time that can be used to act on results and improve programs. 7. It builds in-country technical capacity by creating monitoring and evaluation specialists, which might consequentially increase country ownership and use of the information. 8. ICS results could support accountability-dependent scaleup approaches, such as performance-based contracting, by providing objective measures of performance levels. 19, [51] [52] [53] Indeed, I-Q might improve accountability more generally in the health sector and thus promote good governance. 9. High-quality ICS data can serve as a platform for conducting targeted implementation research (example topics in Box 3 ).
I-Q has four potential disadvantages.
1. As it probably involves some reorientation and restructuring of the health system, it requires buy-in and genuine support from governmental leadership and other development partners. It might encounter resistance from being perceived as too complex, ambitious, or unsustainable for a low-income country. However, it seems no less sus-tainable than million-dollar surveys every 2-5 years and billion-dollar disease control initiatives. Moreover, given that weak health systems are now recognized as a major bottleneck to scale-up, an ambitious strategy might be what is needed to ensure that these enormous health investments are successful. 54 
A related issue is that quality management does not thrive
in all settings. 31, 37, 40 Clearly, a considerable amount of preparation and buy-in is needed. 3. Small-area coverage estimates based on very small samples could be criticized. Aside from the obvious response that greater precision increases costs, perhaps managers would find it more acceptable to have estimates for small groups of similar districts so less data borrowing is needed. Also, the assumption of the similarity of spatially and temporally proximate clusters could be examined with existing datasets, and such analyses are planned. 4. ICS might be considered duplicative in countries where recurrent data collection already exists.
DISCUSSION
The I-Q approach involves the application of existing methods to healthcare settings in developing countries at national scale. It is not, however, a "one size fits all" approach; the hypothetical example in this report was for descriptive purposes only. In places where I-Q is implemented, it would need adaptation to the country-specific context.
The intent of this discussion is to contribute to a dialog on strengthening health systems of developing countries with state-of-the-art methods for monitoring, evaluation, and quality improvement. I-Q systems could contribute to and benefit from groups that are working to improve the quality, availability, and comparability of health data; strengthen monitoring and evaluation capacity; increase the use of health data for program management; assess population health and the performance of health systems; and measure and improve the quality and safety of health services (e.g., Alliance for Health Policy and Systems Research, 55 Global Health Workforce Alliance, 56 Health Metrics Network, 57 Institute Questions related to health intervention scale-up • What is the cost and effectiveness of strategies to improve and maintain health worker adherence to clinical guidelines? What are the best ways to promote health worker adherence? • What is the cost and effectiveness of strategies (e.g., behavior change communication and information/education/ communication strategies) to increase and maintain routine use of health interventions (e.g., safe water or insecticide-treated bednets)? • What are the determinants or predictors of intervention coverage? (e.g., what factors influence health worker adherence to clinical guidelines? what factors are associated with use of insecticide-treated bednets?)
Questions related to program monitoring and evaluation
• What is the validity of epidemiologic models 64-66 that predict averted deaths based on changes in health intervention coverage? • What is the validity, cost, and utility of "inexpensive" monitoring methods based on data from health facilities (e.g., data collected at immunization clinics 67 ) or schools?
Box 3 Examples of key implementation research questions related to health intervention scale-up and program monitoring and evaluation
for Health Metrics and Evaluation, 58 Institute for Healthcare Improvement, 59 International Household Survey Network, 60 International Network for Rational Use of Drugs, 61 Partnership in Statistics for Development in the 21st Century, 62 and World Alliance for Patient Safety 63 ).
In conclusion, in countries that are under pressure to rapidly increase intervention coverage and that already have resources for commodities, I-Q might be a useful approach for supporting the scale-up of health interventions, monitoring and evaluation, quality control for commodities, capacity building, and implementation research. Given the scrutiny of today's large health initiatives, the stakes are high. Weak health systems pose a real threat to success, and decisionmakers need to think creatively and ambitiously about solutions. Implementing and evaluating I-Q in at least one low-income country would provide critical information on the value of this approach.
